This paper analyzes corporate governance decisions at firms making initial public offerings (IPOs) of common stock between 1996 and 1999. Our objective is to examine relationships between firms' corporate governance practices and the quality and availability of accountingand market-based measures of firm performance. We collect a sample of 464 companies from the manufacturing, internet, and technology (non-internet) industries, and examine how CEO incentives vary with industry and with the extent of venture capital influence. We first study determinants of executives' compensation-related incentives and share ownership at the time of the IPO, and then examine factors affecting firms' decisions over executive compensation grants and CEO turnover subsequent to the IPO. Consistent with prior research that finds earnings are of limited usefulness in firm valuation for internet firms, we find internet and non-internet firms place differing importance on earnings and information in stock returns in determining post-IPO compensation grants. We also find that firms with little or no venture capital influence display significantly stronger association with accounting and stock performance measures than firms with more intense monitoring by venture capitalists. 1
Introduction
For most firms, the initial public offering (IPO) is a key event in separating ownership from control. Pre-IPO firms tend to feature extremely high levels of inside ownership, and any outside owners, such as venture capitalists, tend to be specialists in developing and monitoring new ventures. Consequently, agency issues of the type considered by Berle and Means (1932) and Jensen and Meckling (1976) are not of first-order concern in the pre-IPO period. The initial sale of shares to the public is often the first event in a firm's history that necessitates careful consideration of how to mitigate owner/manager agency conflicts. As Gompers (1999, 2000) observe, corporate governance decisions made at the time of the IPO are, therefore, crucially important.
Recent research has emphasized the idea that corporate governance decisions should be affected by the firm's information environment (Bushman and Smith, 2001) . If accounting-and market-based measures of managerial performance allow owners to effectively assess how well managers are serving their interests, then we expect governance structures to place greater emphasis on formal, pay-for-performance contracting based on such measures. Similarly, if managers' actions are easily observable to the firm's owners, then direct monitoring may play a greater role in governance. Thus, the quality of available measures of managerial performance is a key determinant of firms' governance decisions. A developing literature now offers considerable evidence linking compensation and governance decisions in well established firms to properties of accounting-and market-based measures of managerial performance. Bushman, Indjejikian and Smith (1996) and Hayes and Schaefer (2000) show that firms substitute away from objective and towards subjective measures of managerial performance when objective measures are less precise, while Bushman, Chen, Engel and Smith (2000) link ownership concentration and monitoring incentives to properties of accounting measures.
Our aim in this paper is to examine the link between governance decisions in newly public firms and the information environment facing those firms. We offer several reasons why addressing these issues in the IPO setting has the potential to yield new insights. First, as noted above, firms undergoing IPOs face many crucial governance decisions; an understanding of factors affecting such choices would further enhance our knowledge about how firms transition from private to public ownership. Second, the IPO context may offer a sharper test of the hypothesis that reliance on performance-based contracts can act as a substitute for direct monitoring. As compared to more well established firms, incentives for direct monitoring in newly public firms would appear to be especially strong due to the high levels of retained ownership by key investors. In addition, the literature on venture capitalists (VCs) suggests that one key role of such financiers is to monitor top management (Barry et al., 1990) . If VCs have specialized expertise and strong incentives to monitor, then one may expect VC-backed and non-VC-backed firms to differ systematically in both the extent and nature of performance measures used in evaluating managers.
We argue that the recent wave of so-called "new economy" IPOs offers a unique opportunity to probe information/governance links in newly public firms. While most prior research has used historical data to assess the quality of accounting performance measures, we lack such historical data for newly public firms. Research on these questions in the IPO setting therefore requires other means of assessing differences in firms' information environments. To do this, we rely on industry-based differences in the properties of accounting measures and argue that internet firms differ from firms in other industries along this dimension. We note that the sudden rise of internet-based commerce in the late 1990s was accompanied by a considerable degree of uncertainty about the future prospects for profitability in this industry. The new opportunities provided by electronic commerce had no analogue in business history;
consequently, there was no track record of similar firms on which to base expectations of future growth. In addition, recent research has shown aggregate accounting-based performance measures such as net income to be poorly associated with market performance at internet firms (Trueman, Wong and Zhang, 2000; Hand, 2000; Demers and Lev, 2000) . These factors suggest that traditional accounting-based measures of firm performance may be of limited usefulness in mitigating potential owner/manager agency conflicts at internet IPOs. To address these issues, we collect a sample of firms making initial public offerings between 1996 and 1999. Our data set, which we have constructed directly from firms' proxy statements and prospectuses, consists of 464 firms drawn from three industries: general manufacturing, technology (non-internet-based), and internet. We then attempt to determine how differences in the information environment and the presence of direct monitoring affect CEO incentives, both at the time of the IPO and in the post-IPO period. Although not focused on IPO firms, related issues have been addressed by Ittner, Lambert and Larcker (2000) , who 1 We do not suggest that the use of accounting measure such as earnings should be identical in settings of valuation and contracting with executives. Gjesdal (1981) shows that the ranking of information systems in valuation settings may differ from the rankings of information systems in contracting with managers. Bushman, Engel, Milliron and Smith (2000) develop a theoretical link between the use of earnings in valuation and contracting with managers with the compensation weight on earnings being an increasing function of the weight on earnings in valuation. Empirical tests of the theory reveal positive, though not perfect, correlation between the weights in the two settings. 2 We refer to the 'information environment' of the firm as encompassing the 'quality' of accounting measures of performance available. We recognize that information environment may have broader implications, including the disclosure environment and information dissemination by financial intermediaries. We focus on firm performance measures as available tools for contracting with managers for reward and incentive purposes.
consider the determinants and performance consequences of equity grants in "new economy" firms, and Anderson, Banker and Ravindran (2000) , who study the use of stock options in the information technology industry relative to other industries. Our approach departs from other work by emphasizing the information and monitoring environments as determinants of corporate governance decisions in IPO firms, and by examining both IPO-date and post-IPO incentives for top managers.
We begin by analyzing determinants of executive compensation-related incentives and share ownership at the IPO date, using methods similar to those employed by Baker and Gompers (1999) in their study of IPO-date incentives over the 1978-87 period. We compute CEO pay-performance sensitivity (as defined by Jensen and Murphy, 1990) and relate this measure to firm and executive characteristics, allowing these relationships to vary across industries. We find that internet and non-internet firms differ systematically in how executive characteristics are related to IPO-date pay-performance sensitivity. While CEO age and longer tenure as CEO are associated with higher CEO ownership and overall incentives for non-internet firms, we find no such relationships for internet firms. Additionally, as in Baker and Gompers (1999) , we find lower overall CEO incentives from compensation plans and stock ownership in place at the IPO date as VC involvement increases.
In our analysis of post-IPO compensation grants, we find that internet and non-internet firms place differing importance on earnings and information in stock returns in determining executive rewards. Total compensation, which includes both cash and grants of equity-based instruments, is positively related to earnings for manufacturing firms and stock returns for internet firms, but not vice versa. Moreover, we find that technology firms' use of accounting information is related to cash compensation decisions only, while internet firms' use of information in stock returns is related to stock-based compensation only. Partitioning our sample by venture capital influence, we find that earnings relate positively to compensation for non-VCbacked non-internet firms, while no such relationship exists for the VC-backed non-internet firms. Similarly, for internet firms, returns are positively related to compensation for non-VCbacked firms, but not for the VC-backed firms. Finally, analyses of determinants of CEO turnover in the post-IPO period reveals that the probability of CEO turnover is inversely related to information in stock returns for manufacturing and internet firms.
In general, we take our results to be supportive of the notion that entrepreneurial firms'
initial corporate governance and executive compensation arrangements are sensitive to the information environment facing the firm at the time of the IPO. We document significant industry-level differences in how newly public firms address governance issues. Notable among these differences is the variation in reliance on performance measures in determining compensation grants. As we hypothesized, internet firms place lesser reliance on earnings as a measure of managerial performance as compared to manufacturing and non-internet technology firms. Further, use of these performance measures appears to vary with the extent of direct monitoring, as measured by venture capital influence, in a manner supporting our prediction that the presence of intense monitoring by venture capitalists affects the use of other performance measures in determining pay.
The remainder of the paper proceeds as follows: We describe our hypotheses and variables in section 2. We discuss our sample selection procedures and present descriptive analyses of the data in section 3. In section 4 we examine industry-based differences in executive compensation-related incentives and share ownership of the firm at the time of the IPO, and we study the determinants of compensation and turnover in the post-IPO period in section 5. We offer conclusions in section 6.
Development of hypotheses and description of variables
We approach our study of CEO incentives around the IPO from two directions. First, we examine the incentives of CEOs in place at the time of the IPO and run a series of regressions to analyze the relationship between these incentives and various firm-and executive-level characteristics. We then study the post-IPO relationship between firm performance and two governance decisions: compensation grants and turnover. In the discussion to follow, we describe our hypotheses and the variables used in our analyses.
IPO-date incentives
Our first set of analyses is designed to examine the determinants of CEO incentives in place at the time of the IPO. Using methods similar to those used in Jensen and Murphy (1990) and Baker and Gompers (1999) [BG], we measure incentives as the dollar change in CEO wealth for a $1000 change in shareholder wealth (i.e., pay-performance sensitivity).
As noted earlier, our primary interest is in assessing how differences in the information environment and the presence of direct monitoring affect CEO incentives. Using industry as a proxy for a firm's information environment and venture capital involvement as a proxy for direct monitoring, we consider the differences in overall CEO incentives at the IPO date across industries. In doing this, it is important to control for various other firm-and executive-level characteristics that may affect CEO incentives. Models of managerial reputation or career concerns (Gibbons and Murphy, 1992; Jensen and Meckling, 1976) CEOs who have been in the job for a longer time, which may suggest a lesser reliance on formal incentives and greater use of implicit arrangements than with younger, newer CEOs. Also, given the strong role that equity ownership plays in our incentive measures, there may be a positive relation between incentives and tenure if CEOs accumulate equity over time.
IPO-date incentives may also be affected by whether the CEO is new (i.e., it is the executive's first year as CEO) and whether the CEO founded the firm. The hiring of a new CEO around the time of an IPO may be indicative of a need for certain skills and expertise useful in managing a public company. A new CEO of an IPO firm, then, may be expected to have a larger impact on firm value (i.e., higher marginal productivity of effort), so higher-powered incentives may be useful. In addition, the initial compensation/ownership package provided to a new CEO may reflect labor market conditions or the CEO's opportunity wage. Similarly, founders may be expected to differ markedly from non-founder CEOs. IPO-date equity incentives for founders will be related to the founder's retained ownership, which, as suggested in Leland and Pyle (1977) , may serve as a signal of the founder's expectations of the firm's future profitability.
Firm characteristics such as size, growth prospects, and age are also likely to impact IPOdate incentives for CEOs. Percentage ownership (a contributor to pay-performance sensitivity)
is well known to decrease as firm size increases, thus reducing pay-performance sensitivity (Schaefer, 1998) . Incentives may depend on growth opportunities if managers in growing firms have greater scope for taking actions that impact firm value. Most prior literature suggests that firms with higher book-to-market ratio, higher capital intensity (as an inverse measure of intangible intensity), and lower research and development (R&D) intensity are likely to have lesser growth opportunities. BG, however, offer an alternate perspective on these measures, suggesting they may proxy instead for the ease with which firms can raise funds using debt. If, compared to capital-intensive firms, R&D-intensive firms have less access to debt as a financing instrument, then these firms may have more equity held by outsiders and hence top management will hold smaller equity stakes. Finally, if younger firms have greater growth opportunities or face tighter cash constraints, then they may elect to place a greater reliance on equity-based incentive mechanisms.
Post-IPO incentives
In our second set of tests, we examine how measures of firm performance are related to grants of compensation and CEO turnover. We focus on compensation and turnover decisions as the primary levers available to boards of directors to ensure an appropriate reward and incentive structure for executives, and examine the effects of both market-and accounting-based performance measures on these decisions. Prior research has found both accounting-and market-based performance measures to be related to compensation and turnover (see, for example, Lambert and Larcker, 1987; Murphy, 1999; and Weisbach, 1988) .
Research into the use of performance measures for contracting has emphasized how the properties of performance measures can impact the relative extent of their use in contracts (Banker and Datar, 1989) . This literature suggests that when multiple performance measures are available, firms will substitute away from noisy or imprecise measures of managerial actions.
This insight also implies that in firms where owners engage in considerable direct monitoring of top management (and hence are able to obtain reasonably precise measures of managerial performance), less reliance will be placed on objective performance measures.
As noted earlier, GAAP has been criticized for not adequately capturing the performance of "new economy" firms. Valuation studies of internet companies support this criticism.
Trueman, Wong and Zhang (2000) do not find a significant association between net income and market value. Hand (2000) finds a positive relation between both R&D and marketing costs and market values, suggesting unrecorded assets. The limited usefulness of accounting in capturing value-enhancing activities of internet firms and our earlier discussion of the uncertainties in the internet industry suggest that, all else equal, the governance choices of internet IPOs should reflect substitution away from accounting-based measures relative to non-internet IPOs. Thus, we expect to observe systematic differences in the use of measures of performance between internet and non-internet firms.
We also expect to observe differences in the use of performance measures depending on the extent to which owners engage in direct monitoring of top management. While monitoring is difficult to observe directly, the varying extent to which VCs hold large ownership stakes in our sample firms offers a proxy for direct monitoring. As the recent literature on the role of VCs documents, these financiers specialize in the formation and development of new enterprises, and it is common for them to play a significant supervisory role (see, for example, Barry et al., 1990 and Gompers, 1995) . We therefore expect these owners to have specialized expertise in monitoring the actions of management. Hence, firms with greater VC ownership will rely more heavily on information gathered through monitoring in assessing the performance of top management and will substitute away from other available performance measures.
The balance of this section describes more specifically how we expect grants of compensation and turnover decisions to be affected by the properties of accounting measures and the extent of direct monitoring.
Compensation grants
We first study annual grants of cash and equity-based compensation to CEOs. We describe how the level of annual compensation grants in the post-IPO period differs across sample industries. We then perform regression analyses of the determinants of annual compensation grant levels, first allowing the effects of firm performance on compensation to vary across industries, and then allowing effects of performance to vary with both industry and the extent of VC ownership. As controls, we incorporate the CEO-and firm-specific variables discussed in the previous section and further augment the analysis by adding two additional variables, as discussed below. Our control variables here play two key roles. First, prior research suggests these control variables are related to compensation grants to key executives.
Second, a number of our control variables, including capital intensity, R&D intensity, firm age, and firm risk, have been shown by Baker and Gompers (1999) to be useful predictors of the presence of VC backing. Hence, our regression estimates of the effect of VC backing on compensation hold constant these other factors that are known to be related to VC presence.
The two additional controls incorporated in this analysis include CEO ownership and firm risk. Greater CEO ownership may align the CEO's incentives with the interests of shareholders, reducing the need for additional performance-sensitive pay (Benston, 1985; Murphy, 1985) . Alternatively, high ownership can lead to entrenchment. An entrenched executive may be able to consume more firm resources and demand higher compensation because the actions of the executive are less subject to market discipline (Jensen and Meckling, 1976) . Anderson, Banker and Ravindran (2000) find no relation between stock ownership and the level of CEO compensation in their investigation of compensation in the information technology industry.
We also consider the effect of stock price volatility on CEO compensation. Recent work by Prendergast (2000) suggests that pay-for-performance is more likely to be observed in situations where principals do not have a strong a priori sense for what actions an agent should be pursuing. This argument suggests that incentive pay may be more likely in cases where the overall environment is more uncertain. If stock price volatility reflects overall uncertainty, then incentive pay may be in greater use when volatility is high.
Turnover
Next, we consider the relation between firm-level performance measures and post-IPO CEO turnover. Prior literature has documented an inverse relationship between the probability of a management change and market and accounting performance of the firm (Coughlan and Schmidt, 1985; Warner, Watts and Wruck, 1988; Weisbach, 1988) . As with compensation grants, we consider management turnover to be a corporate governance decision made by the board of directors and hypothesize that the directors consider the information environment of the firm in effecting management changes. We therefore expect to observe systematic differences in the association of measures of performance between internet and non-internet firms in our estimations involving determinants of CEO turnover. We also consider the impact of venture capital involvement and the CEO-specific characteristics discussed above.
Sample selection and descriptive analyses

Sample
Our sample is drawn from the set of firms whose initial public offerings took place between May of 1996 and December of 1999. We identified our sample firms from lists of IPO firms produced by ipomaven.com. Our primary data requirements are financial data for the firm, and compensation and stock ownership data for the firm's chief executive. Financial information is taken from CRSP and Compustat. The compensation and stock ownership information is collected from SEC filings using the SEC's EDGAR database. These data are included in the prospectus filed at the time of the firm's IPO and in the proxy statements thereafter. Because firms were required to file financial documents with the SEC electronically starting in May 1996,
we are able to obtain the IPO prospectus data from the SEC's EDGAR database for most firms in our initial list of IPOs.
We selected three industries, internet, manufacturing, and technology (i.e., non-internet computer), for analysis. These three industries were those with the largest number of IPOs over the sample period. These industries allow for an attractive research design due to expected differences in their information environments, with internet and manufacturing firms at opposite ends of the spectrum and technology firms displaying characteristics of both. Since internet companies have no unique SIC code, we initially identified internet companies from a listing in Morgan Stanley Dean Witter's Internet Company Handbook v.2, including actively traded firms at June 1, 2000. We further identified internet companies in our sample using listings of sample firms in prior studies of internet companies (Demers and Lev, 2000; Hand, 2000; Trueman, Wong and Zhang, 2000) . For the remaining sample IPO companies not classified as internetrelated, we determined if the firm is internet-related by examining the list of internet firms produced by internet.com and by reading descriptions of sample companies in NASDAQ's weekly new companies report. The industry membership of other sample IPO firms is determined using SIC codes, with non-internet technology firms having 3-digit SIC codes of 357, 367 and 737 and manufacturing firms having 3-digit SIC codes between 300 and 399
(excluding 357 and 367).
Within these three industries, we identified 545 IPOs for which CRSP and Compustat data were available for at least some part of the sample period. We omitted ADRs and foreign firms, as well as small businesses that were not required to file online until later in 1996, leaving 475 firms. After the removal of spinoff companies, the sample consisted of 464 firms. Missing CRSP or Compustat data in the IPO year further reduced the sample for the regression analyses to 433 firms in the IPO year tests. ranges from 67 to 80 per year but increases to 239 in 1999, primarily due to a surge in internet IPOs. It is interesting to note that while the number of internet IPOs has dramatically increased over the sample period, the number of manufacturing IPOs has declined. In our analyses throughout the paper, data for sample IPO firms are included for all years for which data is available from the time of their IPO through 1999. Approximately 16.0% of our sample firms have subsequently delisted, due primarily (90%) to acquisition by another firm.
Descriptive analyses
We begin by examining descriptive information about compensation and characteristics of firm performance and the information environment, both at the time of the IPO and in subsequent years. We include mean and median information about these characteristics for the overall sample and separately for each of the three industries in Tables 2 and 3. Table 2 presents information about CEO compensation arrangements and several CEO characteristics, including the CEO's ownership percentage in the firm, CEO age and CEO tenure with the firm. Table 2 reveals that the average value of total annual compensation grants over the sample period is quite high, with $8,641,950 granted in the IPO year and $3,597,380 granted in the post-IPO period, on average across all firms. There are substantial differences in the average value of total compensation grants across firms in the three industries, with average total compensation in the post-IPO period ranging from $1,200,940 in manufacturing firms to $7,477,600 in internet firms. While total cash compensation of CEOs in manufacturing and technology firms is, on average, greater than total cash compensation to internet CEOs, the average value of stock-based awards to internet CEOs causes the average value of internet CEO total compensation to be substantially higher than that of CEOs in manufacturing and technology firms. respectively. This suggests that stock-based awards are significant in value when awarded; however, some firms do not grant stock-based awards annually or at all. An examination of the sample finds that three-quarters of the firms issue options at least once during the sample period.
This finding, combined with the median stock-based compensation value of zero in the post-IPO period, suggests that option grants are common in our sample firms but are, in some cases, "lumpy" in nature. Table 2 also reports that CEOs of internet firms are younger and have been in their role as CEO for a shorter time than their counterparts in manufacturing and technology IPO firms, with the differences most prominent between internet and manufacturing firms. Table 2 suggests there are considerable differences in the composition and level of compensation across the industries. Table 3 presents descriptive information about firm performance and other characteristics of sample firms at the IPO date and in the post-IPO period. Internet firms have, on average, substantially larger market capitalizations than manufacturing and technology, while non-internet firms have, on average, larger levels of sales than internet firms. Striking differences exist in both accounting and market return performance of IPO firms in the three industries. Internet firms display lower levels of net income, on average, in the IPO year and subsequent periods than non-internet firms, with internet firms reporting, on average, more overall losses (85.1%) than non-internet firms. In contrast, internet firms experienced substantially higher average market returns in the post-IPO period (121.48%) than manufacturing and technology firms (6.02% and 54.29%, respectively). These relationships are consistent with the low associations between aggregate accounting measures of performance and market returns of internet firms documented in prior research and discussed earlier.
Table 3 also reveals that the average volatility of monthly market returns of non-internet IPO firms (17.57% and 25.33%, respectively for manufacturing and technology firms) is lower than that of internet firms (33.19%). The differences in return volatility are consistent with the differences across industries in book-to-market ratio − the inverse of market-to-book ratio, a proxy for growth and investment opportunities − which averages 0.160 for internet firms, compared to 0.499 and 0.310 for manufacturing and technology firms, respectively, in the post-IPO period. Overall, the results of the descriptive analyses in Table 3 suggest differences exist in life cycle and in the level of uncertainty about firm value across firms in the three industries, validating our premise of differing information environments across firms in the sample industries.
We also present descriptive information about sample firms by the extent of venture capital involvement, partitioning the sample by whether the influence of venture capital is significant, measured as equity ownership by VCs at a level of 20% or greater of the firm. Table   4 reports descriptive information by venture influence and reveals systematic differences in firmand CEO-related characteristics between firms with and without significant venture influence.
Venture-influenced firms are, on average, younger and are less likely to be managed by the founder of the firm. Venture-influenced firms also display greater average market capitalizations, lower (and quite negative) net income and lower book-to-market ratios. CEOs of firms with more significant venture influence owned a smaller share of the firm at both the IPO date and in subsequent years. This smaller CEO ownership percentage may reflect either a 'crowding out' of CEO ownership by VCs or the larger market capitalization of ventureinfluenced firms, which would lead to a smaller ownership percentage for a given dollar value of equity holdings by the CEO.
CEO incentives at the time of the IPO
In this section we discuss our research design and results of our analyses of industrybased differences in incentives at the time of the IPO. We measure incentives as the dollar change in CEO wealth per $1,000 change in shareholder wealth (b). CEO salary =the present value of the CEO salary assuming a future salary level equal to the level in the year preceding the IPO, 5 MV = the market value of the firm's common equity, and e e , e o and e s = the elasticities of the equity, option and salary components of CEO incentives determined as described below.
As noted in BG, the elasticity of the three components with respect to shareholder wealth differs. The elasticity of equity holdings (e e ) is 1.0 by definition. That is, a one percent change in the firm's market value changes the CEO's equity value by one percent. We rely on the Black-Scholes formula to determine the elasticity of option holdings to market value (e o ). A dollar increase in market value increases option value by N(d 1 ), also called the Black-Scholes 3 Our measure of the dollar change in CEO wealth, b, is similar to that employed by Jensen and Murphy (1990) and Baker and Gompers (2000) . As in these studies, we include in CEO wealth both pay-related wealth (i.e., salary and option) and executive holdings of shares of the firm. 4 Options issued in the current year are valued using Black-Scholes according to the terms disclosed in the prospectus, with volatility measured as industry median standard deviation of monthly stock returns in the year prior to the IPO, a risk-free rate of 6% and an assumption of no dividends over the option term. The risk free rate (as measured by the 12-month treasury bill rate) over the sample period ranged from 4.2% to 6.1%, averaging 5.4%. All results are similar if option holdings are valued using a risk free rate of 5%. Any outstanding options granted in prior years are valued using the method described in Murphy (1999) . This method treats outstanding options as a single grant with a remaining term of five years and an exercise price equal to the difference between the IPO date stock price and the intrinsic value (the spread between stock price and exercise price) per share. 5 As in Baker and Gompers (1999) , we compute the present value of the salary incentive assuming a constant level through retirement age (which is the larger of 65 or three years older than the current age of the CEO). We discount expected salary levels at a rate of 3%. We exclude bonuses from this analysis of cash incentives because their expected transitory nature suggests they are not a permanent component of income.
delta (∆). The elasticity of the option is calculated by converting the dollar changes to percentage changes: e 0 = ∆*(P s /P o ) where P s is the stock price and P o is the value of the option.
At the time of the IPO, we are unable to measure the elasticity of salary to shareholder wealth (e s ). As in BG, we rely on results of prior studies and assume an average elasticity of 0.1. Table 5 reports information on the CEO incentives for sample firms at the time of the IPO. The table displays overall levels of incentives along with details by component of CEO pay-performance sensitivity (b), including CEO equity holdings, CEO option holdings and the present value of CEO salary. The dollar change in total CEO wealth for a $1,000 change in shareholder wealth (i.e., b) varies from $159.98 for manufacturing firms to $201.97 for technology firms, on average. CEO equity holdings are the largest contributor to b for firms in all three industries, ranging from 68.5% of b for internet firms to 84.5% for manufacturing firms.
The second largest contributor of b is CEO option holdings, which are largest for internet firms (30.6%) and smallest for manufacturing firms (14.3%). These results are also consistent with those in Table 2 , which reveals substantial differences in stock-based grants (primarily options) across industries, with internet (manufacturing) firms displaying the highest (lowest) average values for stock-based grants.
The levels of our measure of incentives differ from those reported in BG for their sample of IPO firms over the period [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] . Our average overall measure of b ($186.12) is lower than the average total b in BG ($220.71 ). An examination of the components of b in both settings reveals that the contribution to b from equity holdings in our sample is substantially lower than that in BG ($138.03 vs. $211.69) while the average pay-performance sensitivity for the option-related component of our b measure is substantially higher than in BG ($46.09 vs. $2.84). The latter result is not surprising given the substantial increase in the use of stock options in executive compensation packages in the late 1980s and 1990s. A major driver of b from equity (b_equity) is the percentage ownership of the firm by CEOs. A comparison of equity holdings in the two samples reveals that CEOs in our sample firms hold, on average, 13.6% of the firm's shares while CEOs in the BG sample hold 21.2%, on average. The difference in ownership percentages between the samples is likely driven by two factors: 1) the number of founders, who tend to have larger share ownerships, that remain CEO at the IPO date, with 48.91% of founders in CEO positions in our sample vs. 56% in the BG sample and 2) the higher percentage of firms with VC involvement, since CEOs of venture-influenced firms hold, on average, a smaller share of the firm. It is interesting to note that despite lower overall incentives, the proportion of incentives from option holdings by CEOs in venture-influenced firms is greater (36.0%) than that in firms with little or no VC involvement (14.3%). The levels of overall incentives at the IPO date by level of VC involvement are similar to those reported in BG for their IPO sample from 1978-87.
We next explore determinants of CEO incentives, including share ownership at the time of the IPO. We estimate the following model of the determinants of CEO IPO date incentives: The results of the model are presented in Table 6 and reveal differences in the determinants of CEO incentives for internet and non-internet firms. The overall pay-performance sensitivity, b, is increasing in CEO tenure for technology firms. The association between CEO tenure and b appears to be driven by the equity holdings component of b (column 4). The positive association between CEO tenure and incentives for these firms is consistent with the discussion in section 2.1 hypothesizing that increased ownership associated with longer CEO tenure increases the alignment of CEO incentives with those of shareholders. Tenure of internet CEOs is dramatically lower at the time of the IPO as reported in Table 2 and is not associated with CEO incentives.
The overall pay-performance sensitivity of the CEO (b) is also positively associated with founder status of CEOs in firms in all three industry groups, but is strongest for non-internet firms. A strong positive association between founder status and the equity holdings component of b is a driver of the link in all industries; however, this positive relation is dampened for internet firms by a significant negative association between founder status and incentives related to option holdings. This negative relation suggests that internet firms do not extensively use stock options to provide incentives to founders who likely already possess significant equity ownership of the firm.
CEO age is positively associated with overall CEO pay-performance sensitivity for manufacturing firms, driven by the equity component of incentives. The positive association between CEO age and stock-based incentives is consistent with our discussion in section 2.1 concerning the lower need for explicit incentives for younger CEOs. CEO age displays a negative association with salary pay-performance sensitivity for CEOs in all industries. The negative association with salary incentives may also be consistent with the above discussion if firms substitute away from salary to more explicit stock-based incentives for older CEOs. VC involvement is also associated with overall incentives, with firms with more significant VC involvement having lower overall incentives, driven by the equity component of b. Table 6 documents that VC involvement is positively associated with incentives from option holdings.
This contrasting result is consistent with the analysis in Table 5 , which documents that despite lower overall levels of CEO incentives, the level of incentives related to option holdings is greater in firms with greater VC involvement.
Overall, Table 6 provides evidence that internet and non-internet firms differ systematically in several determinants of CEO incentives. Internet firms display little or no association between overall incentives and CEO tenure, age and founder status, compared with significant positive association between incentives and these factors for non-internet firms.
Further, internet firms have higher overall average incentives compared to manufacturing firms.
The lack of association with CEO tenure and CEO age and the higher average overall incentives for internet firms may suggest that compensation-based incentives for internet firms are determined more by labor market factors or CEOs' outside opportunities in internet firms than in non-internet firms. This may be the case if firm-specific human capital is less important in internet firms than other industries or the market for CEOs for internet firms is tight given the higher number of new internet firms requiring CEOs in recent years.
CEO incentives in years after the IPO
In this section we focus on incentive and governance issues of sample firms in the years immediately subsequent to the IPO. We analyze the use of performance measures in annual compensation grants to CEOs in years after the IPO. We examine grants of total CEO compensation and its two primary components -cash and grants of equity-based instruments.
We first analyze determinants of CEO compensation, including performance measures and CEO and firm characteristics. We next consider the impact of direct monitoring by venture capitalists on the use of performance measures in our sample of IPO firms. Finally, we examine factors associated with CEO turnovers in the post-IPO period.
Economic determinants of annual grants of CEO compensation
We now examine the impact of the firm's information environment on the relation between CEO compensation and firm performance for the post-IPO period. We examine both aggregate accounting and non-accounting measures of performance and hypothesize that firms with low quality information from accounting measures will substitute away from accounting measures toward other measures. We consider earnings-based measures as summary or aggregate accounting measures of accounting performance. We proxy for a measure of value-relevant information other than earnings using stock returns. We do not necessarily believe that stock returns are explicitly used in contracts, but rather that contracts use other available information.
We proxy for this additional information using stock returns, which capture the value implications of publicly available information.
We estimate the following model of the determinants of annual post-IPO grants of compensation and its components: (2) where CEO Compensation represents the log of total compensation (TCOMP) or one of its components, cash (TCASH) or stock-based compensation (TSTOCK),
Accounting Performance represents one of two aggregate accounting measures of performance for the fiscal year: core earnings or loss (EARN) or return (core) on assets (ROA), with core earnings measured as net income (loss) before extraordinary items, discontinued operations and special items, Stock Returns = total annual stock return of the firm for the fiscal year, Zero Cash Policy = 1 if the firm discloses an explicit policy not to pay cash compensation to CEO; 0 otherwise, CEO Ownership% = the percentage of the firm's equity owned by the CEO at the end of the fiscal year, Stdev Ret = the standard deviation of monthly annual stock returns for the firm for the fiscal year, Book to market = the ratio of common equity to the market value of equity at the end of the fiscal year, and all other variables are as defined earlier and are measured as of the end of the fiscal year.
The appendix further details descriptions of variables and sources for data. We estimate the model using data for all firms for all available years subsequent to the IPO date through 1999. The model is estimated for the log of total compensation (TCOMP) along with its two key components, cash (TCASH) and stock-based compensation (TSTOCK). 6 We also consider two aggregate measures of accounting performance -core earnings, EARN, and core return on assets, ROA. The model includes proxies for various CEO-and firm-specific factors discussed in section 2 that may impact the level of annual compensation grants by firms to CEOs.
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The results of the estimations of equation (2) are presented in Table 7 .
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Panel A presents the results of the estimations involving total compensation, while Panel B includes the results using cash compensation and stock-based grants of compensation.
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The results suggest that total compensation for internet firms is significantly positively associated with stock returns. This is in contrast with the results for non-internet firms, which display no association between total compensation and stock returns. Panel B suggests that the positive association between 6 We perform a log transformation of the compensation measure before estimating the model due to skewness in the distribution resulting from a large number of firms not granting stock compensation each year. 7 We do not predict differences in the use of the two summary accounting measures of performance (EARN and ROA) by firms in the different industries, but rather include two measures because the traditionally used ROA may not capture overall firm performance similarly for the sample industries due to differences in overall asset levels across the industries (as documented in Table 3 ). We also obtain qualitatively similar results when all estimations in this section are conducted using 'bottom-line' earnings or net income. 8 An alternative specification used in some prior studies of the pay-performance relation would be a model of changes in compensation grants as a function of changes in accounting performance. Such a model mitigates the need to consider many of the CEO-and firm-specific variables we include as potential factors impacting grants of compensation to CEOs. We use a levels specification with appropriate controls for two primary reasons: 1) we feel a levels approach is more appropriate for the analysis of stock grants, which are an important compensation component for our sample firms and 2) the levels analyses with appropriate CEO-and firm-specific controls allow for more degrees of freedom, since a change specification would result in a large reduction in the number of sample firms due to the limited timeframe of our sample. 9 Unlike the estimation of IPO-date incentives, for parsimony we do not allow CEO characteristics to vary by industry in equation (2). Results of estimations of equation (2) While we offer no conclusive explanation for this negative association with ROA, we observe that it is consistent with the findings in recent research of a negative association between earnings and market valuation in internet firms (e.g., Hand (2000)).
Overall, the results in Table 7 suggest systematic differences in the use of earnings-based measures and in the information in stock returns for sample internet and non-internet IPO firms.
In particular, the use of accounting information is associated with cash compensation decisions for non-internet sample firms, while internet firms appear to rely instead on stock market returns in compensation decisions in granting stock-based compensation.
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The results are consistent with our hypotheses concerning the role of the information environment in firms' governance decisions at the time of the IPO.
The estimations of equation (2) control for factors found to be related to compensation levels in prior research. All forms of compensation are positively associated with firm size as measured by the natural log of the market value of equity. The CEO's overall ownership percentage of the firm is negatively associated with total compensation and its cash and stock-11 Tests of equality of coefficients on earnings measures between internet and non-internet firms reject the null hypothesis in the total compensation and total cash compensation models, except for ROA in the cash model. Similar tests on stock return measures between internet and non-internet firms do not reject the null hypothesis of equality in the total compensation and stock compensation models. 12 We also consider the possibility that board of directors of internet firms find accounting information other than core earnings to be useful performance measures in determining CEO compensation grants. We re-estimate equation (2) for total compensation and its components with measures based on components of earnings, including sales, gross profit and operating income. We find similar qualitative results in these analyses with total and stock compensation grants of internet firms displaying significant association with stock returns and no association with accounting measures.
based component. This suggests that lower annual incentives through compensation are required for CEOs that hold more substantial equity of the firm in their portfolio. We find that cash compensation is positively associated with PPE_TA and that total and cash compensation is negatively associated with RD_TA. The sign of the coefficient on R&D intensity is consistent with the access to capital hypothesis discussed in section 2.1
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Our control for whether the firm has an explicit 'no cash compensation' policy for CEOs is found to be negatively associated with total compensation, driven by the cash component of compensation. We use ZeroCash Policy to denote cases in which firms have a stated policy of paying no cash compensation to the CEO.
14 Because these firms explicitly do not tie cash compensation to performance, the nature of the compensation/performance relationship differs from that of other firms in our sample. Note that we do not code all individual observations of zero cash compensation as "zerocash" observations. Rather, we consider those observations to be outcomes of a pay-for-performance policy unless otherwise explicitly stated.
The role of venture capital in annual grants of CEO compensation
The analyses in the prior section explore how boards of directors of newly public firms use information in alternative performance measures in creating incentives for CEOs to enhance the value of the firm. The analyses hold constant alternative monitoring mechanisms. It is 13 We observe that the explanatory power of the total stock compensation estimations is considerably lower than that in the estimations of the total compensation and total cash models. Recent literature on determinants of stock option granting strategies has considered several additional variables not included in our model, including the tax rate, and leverage of the firm (for example, Smith and Watts (1992) and Yermack (1995) ). We find, however, that tax status (due to large cumulative losses) and leverage do not vary greatly over our sample due to the nature of IPO firms and that variation is quite related to industry class and thus these factors would proxy for industry effects rather than their intended motivation. 14 An example of a sample firm with a 'no cash compensation' policy is Primix, which discloses "Lennart Mengwall, the Company's Chairman and Chief Executive Officer, currently receives no compensation in view of certain potential restrictions under the Delaware General Corporation Law." Mr. Mengwall owns approximately 55% of Primix. Results of the estimations involving cash compensation are qualitatively similar if we estimate the model without the four 'zerocash' firms.
reasonable to expect, however, the use of performance-based incentives would be impacted by the extent of alternative monitoring mechanisms in place. In this section, we allow the analyses of the use of performance measures in annual CEO compensation grants to vary by the extent of venture capital influence -an important direct monitoring mechanism for many new public firms. Specifically, we hypothesize that greater VC involvement will be associated with lower overall use of incentive pay and thus expect to see lower association of annual CEO compensation grants with measures of firm performance in firms with greater VC involvement.
We partition our sample into two types of firms -those with significant VC influence and those with little or no VC involvement. We classify firms with significant venture influence as those with equity ownership by VCs at a level greater than or equal to 20% of the firm. At this level of ownership, VCs generally have significant representation on the board of directors and thus, a strong ability and incentive to influence key decisions of the firm and engage in direct monitoring of management.
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We separately estimate equation (2) for total compensation and its cash and stock-based components for the two types of firms. Table 8 reveals that the use of information in accounting and stock-based performance measures differs between firms with and without significant VC involvement.
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The results for firms with little or no VC involvement are consistent with those documented in section 5.1, with compensation grants of non-internet firms displaying significant association with EARN while 15 Use of a cut-off of 20% equity ownership to classify firms with significant venture involvement is consistent the the rule-of-thumb cutoff employed in accounting standards under SFAS No 94 and APB Opinion No. 18 to determine 'significant influence' for equity investments by firms. As with corporate equity investments, 'significant influence' by venture capitalists can occur at levels of ownership below 20%. We test the sensitivity of our results to the chosen cut-off by replicating the analyses in this section using a cut-off of 10% equity ownership to determine significant venture capital involvement and obtain qualitatively similar results. 16 Table 8 reports estimates for intercept and performance measure coefficients. Coefficients on other variables in equation 2 are not tabulated because their significance for both venture and non-venture firms is generally consistent with those in Table 7 . Coefficients on other variables do not display significant difference between venture and nonventure involvement except for RD_TA and Zero Cash Policy which display stronger negative association with compensation grants of non-venture firms. Also, Table 8 reports estimations using EARN only. Results with the accounting measure, ROA, are qualitatively similar with respect to the significance of the differences between venture and non-venture firms.
grants of internet firms instead display stronger association with information in stock returns. The lack of significant association of compensation grants in venture-influenced firms with the performance measures in our tests suggests not only that these boards of directors do not base compensation on information in current accounting and market performance, but also that CEO compensation is not based on information that is correlated with these measures. One possible explanation for this finding is that due to closer involvement and expertise, VCs are able to base compensation grants on information about managerial actions that is not reflected in current period performance measures. The differing relationships between R&D intensity and compensation (see footnote 16) across the venture capital partition may be suggestive of this notion; increased R&D intensity has a significantly negative effect on compensation for the non-venture-influenced firms, but not for venture-influenced firms, despite the finding that R&D intensity is comparable for the two groups.
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The observed lack of association between compensation and current performance may be a result of VCs' ability to monitor and reward actions that have long-term implications.
Decisions involving CEO turnover
We next examine determinants of CEO turnover in sample firms in the periods subsequent to the IPO. We estimate the following logit regression to examine the probability of a CEO change: where the dependent variable is equal to 1 if a CEO change occurs during the fiscal year and zero otherwise.
18
Accounting Performance and Stock Returns are as defined earlier and are measured for the preceding year. All other variables are as previously defined. Since we examine performance for the preceding year for all observations, we include in our estimations all sample firms for which data are available for two consecutive years. Table 9 includes the results of the logit estimations of equation (3) using both EARN t-1 and ROA t-1 as measures of accounting performance in the prior year. The results show significant negative association between CEO changes and prior year stock returns of internet 17 Alternatively, the negative coefficient on R&D intensity in non-venture-influenced firms may reflect the access to capital hypothesis discussed earlier. 18 Note that our turnover measure does not distinguish between performance-related turnover and other forms of turnover (such as retirement or accepting a preferred position in another firm). As prior work (Warner, Watts, and Wruck, 1988) has found the strongest turnover link between performance and forced departures, we expect the use of our turnover measure to weaken the power of our tests. and manufacturing firms, but no association between turnover probability and prior year stock returns of technology firms. We find that prior accounting performance (EARN and ROA) is not linked with CEO changes in firms in any of the three industries. These results largely contrast with those of prior large sample analyses of the relation between CEO turnover probabilities and summary measures of firm performance, which have documented that the probability of turnover increases with poor performance. One conjecture consistent with our finding that prior performance is more significantly related to turnover probability for manufacturing firms than for technology-related firms is that the business environment of the technology-oriented IPO firms in our sample differs from that of the broader sample of firms included in prior analysessample internet and technology firms are operating in environments with rapid paces of change in product and market factors. This may suggest that more immediate performance information or non-financial measures that capture firms' growth prospects are used by boards of directors in making CEO turnover decisions.
Standard outlier analyses techniques reveal the presence of a single outlier observation.
Removal of the outlier does not greatly impact the magnitude or significance of the performance measure coefficients; however, coefficients for firm age (Firmage) and venture capital ownership percentage (Venture %) become negatively significant. This result on VC involvement complements recent work by Hellman and Puri (2000) documenting that VC involvement is positively associated with turnover of founding CEOs for a sample of non-public technology firms. They conjecture that the relation is due to the professionalization of management of start-up firms by VCs. The negative coefficient on Venture % in our study suggests that more VC involvement is less likely to lead to CEO turnover in the post-IPO period perhaps because VCs are closely involved in selecting IPO-date CEOs and, thus, bring in high quality CEOs at or just prior to the IPO. 
Conclusion
In this paper, we present evidence on the relationship between corporate governance practices and the information and monitoring environments of firms undertaking initial public offerings of common stock. Governance issues are critical to the firm at the time of the IPO as many firms establish a formal separation of ownership and control for the first time. We begin with the assertion that entrepreneurial, particularly so-called "new economy" firms faced much more uncertain prospects than firms in other, more well established industries. We exploit this notion by using industry to proxy for firms' information environment, which allows us to probe information/governance links in the IPO setting. Focusing on a key governance mechanism, executive incentives, we examine firms' corporate governance and executive compensation practices at the time of the IPO and in the period just after the IPO.
Our main results concern the relationships between financial performance measures and annual top executive pay. We find accounting-based measures to be positively related to pay for non-internet executives, and stock returns to be positively related to pay for internet executives, but not vice versa. Moreover, the pay/accounting-measure relationship for non-internet executives appears to be driven by cash compensation, while the pay/stock return relationship for internet CEOs seems to result from grants of stock-based instruments. We take this finding to be 19 Examination of the data reveals that a small percentage of sample firms in each industry with CEO turnover involve firms with significant venture capital influence. This is not surprising given the negative coefficient on venture capital percentage ownership discussed above. As a result, we do not estimate a specification of the CEO turnover model that allows the use of performance measures in turnover decisions to vary by the extent of venture capital consistent with our analysis in section 2 due to concerns about the power of the tests.
supportive of the notion that firms' compensation practices reflect substitution away from performance measures that are less precise measures of managerial value creation.
We also conduct analyses that examine the association of CEO compensation grants with of accounting and market measures after considering the impact of venture capital influence -an important direct monitoring mechanism in our sample of IPO firms. We hypothesize that greater venture capital involvement mitigates the need for formal pay-for-performance contracting.
Results of analyses that partition the compensation grant model according to venture capital influence support the hypothesis by documenting that compensation grants of IPO firms with little or no venture influence display significantly more association with accounting (manufacturing and technology firms) and stock return (internet firms) measures of performance.
Our analyses focus on the incentives provided to CEOs as a corporate governance decision facing firms recently undergoing an IPO. It is likely that other governance decisions, including board of director composition and incentives, are similarly impacted by the information environment of the firm. In future work, we intend to examine the relationship between information environments and other governance mechanisms across our sample industries.
Appendix Description of variables and sources of data
Variable
Description and source information Compensation and components: Salary (Bonus) Annual salary (bonus) for the fiscal year obtained from annual proxy statement.
Total Cash
Sum of annual cash compensation: Salary + Bonus + Other Annual Cash; Compensation for the fiscal year obtained from annual proxy statement. The log of total cash compensation is used in the estimations of equation (2).
Stock-based grants
Value of stock-based grants (stock options and restricted stock) during the fiscal year. Value of stock options on the date of the grant were determined using Black-Scholes option pricing model where exercise price and option term are obtained from the proxy statement or prospectus, stock price at the time of grant was obtained from the CRSP daily stock price file, volatility is measured as the industry median standard deviation of monthly stock returns in the year prior to the grant, risk free rate = 6% and dividends are assumed to be zero over the option term. Value of restricted stock is obtained directly from the proxy statement or prospectus. The log of total stock-based compensation is used in the estimations of equation (2).
Total Compensation
Sum of Total Cash and Stock-based grants. The log of total compensation is used in the estimations of equation (2).
CEO Characteristics: CEO ownership percentage
Percentage of shares of the firm owned by the CEO at the time of the IPO or the end of the fiscal year; obtained from prospectus or annual proxy statement, if ownership percentage is disclosed as being less than 1%, we directly computed the percentage as the number of shares owned by the CEO from the prospectus or proxy divided by the total number of shares outstanding from CRSP. See appendix for description of variables. t-statistics in parentheses. a,b, and c denote significance at the 1%, 5% and 10% levels, respectively (two-sided test). 
CEO Age
